Background: Recent studies suggest that coffee consumption has an influence on kidney function. This study investigated the relationship between habitual coffee consumption and renal impairment in Korean women, in consideration of diabetic status.
INTRODUCTION
Nutrition is becoming the focus of public attention due to the growing awareness of the health-promoting properties of certain foods. Fluids and beverages are an important part of our daily diet, and in particular, coffee is a major beverage in the daily lives of many Koreans. It is well known that coffee, which is second to water in terms of consumption, 1) has steadily been increasing in popularity. Approximately 500 billion cups of coffee are consumed annually worldwide 2) and it is estimated that adult Koreans drank, on average, 338 cups of coffee in 2011. 3) Reflecting this trend of increasing coffee consumption, many studies have been conducted to examine the association between coffee and various diseases, such as diabetes, cardiovascular disease, 4) and several cancers. 5) Among such studies, an inverse association between coffee consumption and diabetes has been identified by a systematic review. 6) Although there is a paucity of knowledge regarding the relationships between coffee consumption and the risk of renal function impairment, recent small-sized Japanese studies have suggested that habitual coffee consumption may be associated with normal or increased estimated glomerular filtration rate (eGFR). [7] [8] [9] Since renal function impairment is often caused by diabetes, even in the early stage of pathogenesis, 10) 
Subjects
In the 2008, survey conducted for KNHANES IV, 12,528 subjects from 4,600 households were selected using a stratified, multistage probability sampling design, and 9,744 subjects participated in the survey. 
Assessment of Variables
Height was measured in millimeters and body weight was 14) Some studies 15, 16) simply defined chronic kidney disease as eGFR < 60 mL/ Instead, we used the expression of "renal function impairment."
Homeostasis model of assessment-insulin resistance (HOMA-IR) was calculated using the following formula: HOMA-IR = fasting insulin (lU/mL) × fasting blood glucose (mmol/L)/22.5.
Diabetes was defined as a fasting blood glucose level of ≥ 126 mg/ dL or current treatment with hypoglycemic agents. Hypertension 
Coffee Consumption
Self-reported coffee consumption data were obtained through dietary interviews. Participants were asked how many cups of coffee they drank during a day, a week or a month. In the questionnaire, the frequency of coffee intake was classified into the ten categories: No distinction was made between caffeinated and decaffeinated coffee, or between the individual types of coffee (boiled, filtered, and instant).
Statistical Analysis
All statistical analyses were conducted with SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). Statistical significance was defined as a P-value of < 0.05. All estimates were calculated using sample weights to represent the entire Korean population and adjusted for the complex sample design of the survey. Odds ratios (ORs) and 95% confidence intervals (CIs) for renal function impairment-associated coffee consumption were estimated with a multiple logistic regression model. The baseline factors were adjusted for age, alcohol intake, total energy intake, hypertension, antidyslipidemic drug use, and BMI. To improve the normality distribution, the values of total energy intake, fasting plasma glucose, total cholesterol, triglycerides, eGFR, and HOMA-IR were log transformed. Persons who drank < 1 cup of coffee per day were used as a reference group. Stratified analyses were performed based on the absence or presence of diabetes to establish whether an effect on eGFR might account for the particular effects of coffee consumption on diabetes.
RESULTS
Coffee consumption at baseline was associated with several lifestyle and metabolic factors ( Table 1) . Coffee drinkers were more likely to be younger, consume alcohol ≥ 1 time per Table 2) .
The results remained the same after adjustment for multiple confounding factors, such as age, alcohol intake, total energy intake, hypertension, antidyslipidemic drug use, and BMI (OR, 0.52; 95% CI, 0.35 to 0.91; P = 0.02).
When data were stratified according to the presence of diabetes (Table 3) , coffee consumption of > 2 cups of coffee per day showed an inverse association with renal function impairment in only diabetic women (OR, 0.14; 95% CI, 0.02 to 0.88; P = 0.04), compared with consumption of < 1 cup of coffee per day.
There was no significant association between coffee consumption and renal function impairment in women without diabetes.
DISCUSSION
In this large nationwide representative study, we observed that ). 7) Another cross-sectional study of 114 community-based health checkup subjects has also reported that the consumption of ≥ 1 cup of coffee per day was associated with higher eGFR as compared with non-coffee drinkers. 8) The results were significant and independent of the added sugar and level of high sensitivity Values were presented as odds ratios (95% confidence intervals).
OR: odds ratio, CI: confidence interval, SE: standard error.
*Adjusted for age. † Adjusted for alcohol intake, total energy intake (log transformed), body mass index, hypertension, homeostasis model of assessment-insulin resistance (log transformed) and antidyslipidemic drug use in addition to the covariates included in the model 1. 19) Second, the antidiabetic effect of coffee may decrease development of diabetic nephropathy.
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Since phenol chlorogenic acid and its degradation products inhibit glucose absorption and hepatic glucose output, it is conceivable that higher coffee intake may be related to a decreased risk of diabetes. 20) Reverse causality is also a possible explanation.
Persons with chronic disease, such as diabetes and chronic kidney disease, might avoid coffee drinking.
The prevalence of diabetes decreased as coffee consumption There are some limitations to our study. Since coffee consumption was assessed only at the baseline, our results may not reflect long-term patterns of consumption. In our study, there was a lack of information about the type of coffee (caffeinated or decaffeinated), the contents of coffee consumed, whether sugar or cream was added and how the coffee was prepared (espresso, Nevertheless, our study has some strengths. First, the sample size of our study was larger than those of prior studies and was based on KNHNES data, which ensured reliable country-wide sampling. Second, more variant multiple confounding factors were adjusted for a variety of parameters compared with previous studies and the results remained significant after the adjustment.
In conclusion, this large cross-sectional study revealed an inverse association between coffee consumption and decreased eGFR, especially in middle-aged and elderly diabetic women.
Our results suggest that coffee consumption may be associated with a lower risk of diabetes development, a decreased risk of renal impairment in patients who have already developed diabetes, and a reduction in diabetic nephropathy. Further randomized, controlled clinical studies are needed to confirm the effects of coffee on kidney function.
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